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Computer Program Descriptions

Planar Network Analysis Programs— PNAP1 and PNAP2

PURPOSE: To compute the admittance matrices of planar
microwave networks as a function of fre-
quency by the finite element method.
Fortran IV (IBM). Source decks plus test data
together consist of 1519 cards for the two
programs. Compilation time is 13 s for
PNAP1 (IBM Fortran IV G1 compiler, IBM
360/75 computer) and 2 s for PNAP2.
PNAPI1 requires 25K words at execution;
PNAP2, 8K words.

P. Silvester and A. Konrad, Department of
Electrical Engineering, McGill University,
Montreal, H3C 3G1, Que., Canada.

The programs are available as ASIS-NAPS
Document No. NAPS-03075. Copies of the
source decks may be purchased through the
authors for $50 (U.S.), within two years of
publication.

In [1] the port admittance matrix of a planar
network is formulated in terms of certain
harmonic functions g; related to the port voltages and the network
geometry, together with the natural modes @, of the networks with
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all ports shorted. The necessary harmonic functions and eigen-
functions are found using a finite element technique for which
general-purpose computer programs already exist [2].

PNAP1 consists of a MAIN and seven subroutines (READIN,
ASSEMB, FUNCTS, PRODUC, LOCATE, ROTAT1, BLOCK1). The sub-
routines READIN and ASSEMB as well as LOCATE, ROTATI, and
BLOCK] are similar to the ones used in the scalar x—y finite
element programs [2]. They are used here in order to recon-
struct the finite element coefficient matrices S and 7. READIN
reads and prints all input data used with the finite element
programs.

Subroutine FUNCTS reads and prints the wavenumbers €, and
the approximate eigenfunctions ®, as well as the approximate
harmonic functions ¢; (see [1]).

Subroutine PRODUC returns the products S¢; and T®,. Using
these results, MAIN evaluates the right-hand sides of (37) and
(38)in [1].

The program prints and punches the eigenvalues Q2 and the
admittance matrices associated with each eigenfunction.

PNAP2 reads and prints the data punched out by PNAPI1
and it also reads in the number of frequency steps and the upper
and lower frequency limits. PNAP2 then prints out the first pole
frequency and a list of frequencies and the corresponding ad-
mittance matrix elements.

The programs have been tested for two-part planar networks
using fourth-order finite element approximations but can be easily
dimensioned to deal with any number of ports. Execution times
amount to a few seconds for each problem.
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